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(54) BIOCHIP FOR DETECTING METHYLATION OF METHYLATION SITE IN GENOME DNA AND METHOD FOR 
DETECTING METHYLATION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To cyclopaedically analyze a methylation 
site in a genome DNA. 

SOLUTION: The genome DNA 700 is digested with a methylation- 
sensitive restriction enzyme Smal among the methylation-sensitive 
restriction enzyme Smal and methylation-insensitive restriction enzyme 
Xmal cleaving same recognition site and the genome DNA digested with 
Smal is digested with Xmal. The DNA fragment 720 whose both ends are 
sites cleaved with Xmal is specifically amplified and the amplified DNA 
fragment is detected with a biochip in which the corresponding probe is 
fixed on a substrate. 
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(2) ^2003-38183 ( P 2 0 0 3 - 3Bn£tt 



aS^J £ -e ft/P ixS«±oP2: & 14Btc E)5e L d 4: * 

[ msm 2 ] r t tm®&. £ ^rr & y ^Mtaaeia 
im h oy i-Mtmmm^ r . 

y f-;WI^N8«ttlWR»«Ty y A DNA£ yft'^t-r-?. 

-XfyTi:, 

wb l fcWAW * -en-f n^±^M^r & fiscal 
[ n$3! 5 ] ara&a 4 v . Bute 2 o 

m. 

i m&m 7 ] is 6 imioumzte v ve , mum 
[ft*ja8] mxm 6 tmoumizti \, ->x , Hyie2« 

[ft*iS9] yyADNA^<y)^f-;Hb$it?ty^-U— 
|S| tBi«»{l*«IBrf fvWtagJttlWIEBWfc * f- 



hmAmfrz&mmzmm-r&AT yy°t . 

^Mt®&mt\\mmii¥-mj&%z±?&mmx'$> o . 

x-h o . wsmmm&* +j wti&8&&&mwmi l z x 
&®m&x'h&mm) ! r&&mmzmmi'&AT y r-c 
lutey f-/Mi^N»SffiWRBii*t= J; ->x wmztitz 

y-r* -t,z<££ti&774 l x p c r s- 

[ it 1 1 ] msm 9 smojjmz&^x , mriEy 

m&&Mmmmx-y y £.wteimt ttzeo-h si^y 
^^f^^-frT^jt^h-r^y-x-yrsr^, frte 
& dnabit^ *■ &m mzmm-t sxf^ r-t-te , b?i ey f- 

MKBSSttfflRBB* tc J: o T «JBf S ix^#«*3SSt# 
[0001] 

[^oJR-r^^W^-S] yyADNAtfiOy 

f-i— y 3 y-f-f hCfctt&y^ML^m^&t^ 

[0002] 

[ m&oftffi ] tc#tt^ hYJJ* {±y ix 

jz^^tfA,tfm&ztimt>ixx^h. ysj±*<nh 

Zmm^iZcvrnmRVrnVTlimmkolai Lisisyn^t 
ioTlfiS^iXTJoO (Science 259. 946-951(199 

3)) . ^ix§r7c^c^)4^^^4* ^ yf-/^-^^:§^^Tv^s^ 

H o frcVMVi Jj& frlosh i kazu Ush i j i ma h lZ «fc r> X 
• $8S$iX"CV^S (Proceedings of the National Acad 
emy of Sciences of the United States of America Vo 
1.94, pp. 2284-2289, March 1997) . Z^mii. * 

'&t>ixtzwwmPx *mt>& Lxm&mm* t'Z'n\<\ mm 

•?&-H : £.X'foh<, ttz. Minoru Toyota J; ->X 
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*^»W^T&^$g^$ilTV->i, (Cancer Research 59. 
2307-2312(1999) ) „ 
[0003] 

*^^t;T'#-r. — jg(^< ^/uoy^-i/-^ 3 
vnzmt^-h ^&m/j>m * sew- zztzsmb^ 

[0004] 

^■iX$r^M^ yr^DNAf--y7\ (KIT, 

£ix££*gffcLT/'W:fr^-y7*fc^d ) CJfiiv&,rfc£ 

*imiz-t&zttfX'Z&. 

[00 0 5] ^Hfl^i^yyADNAcf^^l^— v-h 
[00 06] ^B^ci^yyADNAtfcO^^U— >-3 

hoyfvMb&ajffl^W?j?-'y7*{i. Pit 

m&iwimmmo mmm®®x'W®tt s V)w § titz dna 

[0007] ^BBlCi^yyADNA^^^-l^— ^3 

y*M b lz& li h y T-MktDmuzm ^ h y WMftifJ 

[00 08] ^BJCi-SyVADNAif^f-^Ht^ix 

*ftmmzmm?&A"r vTt , s»*y 9 >- 

-»M hT'J)i.yVADNABi>T-«ffi?iJC0^< t— 

tcH^ $ ix*:/ U y 7° £ ffl ffitgE4Hf $ 
EM 2: eiffi-T & X x >y 7*i: 2: £ i: £ ^ t ■? h . 



[0009] fflE2o*>**Mfc$iVO*4.X?-l'-i' 

•y r«i , PJ tiSIKSffi £ flJBrT & y f-MbfiWi IWR» 
m t y ^H^NSSttSWRB»« . 3KA 

^r^-{i2«i0^ 'J 3-7-ti^&L&hcr>%m^& z. t 

^Jt, 2SO^- 'J a'-7-tiiS[base*>T-- 

[ooio] ^WMz&&y;j±mt&<7)*^-Mk%ix 

ttSiJRB^glO d *>y f-;HkaS8tt«ll«»arc*-V ADNA 
M-fk t y y adna^ Hut f-/Ml^Na«tt*JR»3RT 

[0011] zcvb § . ^f-;WUS5ttMRR»*i: tt 

mmLxpcR^ijozt^x^h. 
[0012] ttz. y i->wm%'&fflmwmtxi-M\: 

•y r . H SB*** f-;WKfSStt»JRB»*fc: «t -SW 

BffgPT'* S DNAKff^Sr^SWtCttili-t-S Xf y 

tfX'ZZ. 
[00 13] 

( 1 ) ro-7'SU r -'>M ^f--y7'c0^M 

01 lei 0 . A-f y7°ffl7°a-7at/yNM itf-v? 

<WEf8£ftmzi\^xmw-*&. *u ^••/ymyxD-y 
(i, yy adna i o o Sry i-Mtim&femvmmxmi 
xim (®m) -r&ztizx^xnz. ^vadnai o 

flrf !> c k fc i 9 . y f-/Wto**fc HflWr < £X oxm 
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02fcrj*Ut. dO?i-fLK^fci^TT'#-S.^-VA DNA 
St>t- 111^11 4{i#«*^l 1 5 CSr o-O**. 
[0014]»:(:, XmaHCi oTWBff^it^^-VADNA 

eoft^agtSt L . H 3 \,z^®3\ 

£iOXmaI1#gftTyr?-£^RJES§i±4. Xmal» 

mmT7T?-\z.. H4t^-rj;3fc, JtyrOf?!/-* 

HP1 : 5' -AGCACTCTCCAGCCTCTCCGAC-3' t ( c ) 'J ^ 
7 ? Utff- HP2 : 5' -CCGGGTCGGTGA-3' & T— - 'J 
TflsjR$flfcfcft"C*4. m^WkZ-Z>k. Xnaimm&JT 

yzr?-i±. i ) Mai®m®tfrizmmmzMtt&i><D 

BHfc; $ tix v ^ v* t <7)-e£> 4 . 

[ooi5]<xn x m5*m^xxmmmmTiy7?- 

0&mUm*mi-t&. ZZX\ 5 0 0 tiXmalfcflJBrS 
iVfcySJ* DNA, 5 1 OfiD 5 2 Ofi^VADN 

Ai; T^T? -O* »J ? l^f- HP l gB&c7)}i*§gB 
4h 5 3 OtiyVADNA tTfTf—CD* V^fjt? V* 

[00 16] XmaUC-6JBf$iX7t>VA DNA 5 0 0 £XmaI 
ft*WT*^**-5 11.51 2fc£SMSRJE3-li\ Xm 
allfMWrrr^-ha^L^^-VA DNA54 OS^C 

ammmryy-f-co* u a'^ ? 1^^^- HP2gB£{2:-f 

-f „ 3f U^^^U-^ff- HP2fi U ylMfcSJrOvjrvvfc 
5 3 0 X'lt^mz-ys^MtmSX'Z^il.. 12merh 

3*fggB# 5 2 0 iiXmal IZQffli § iX/£ y 
yADNA5 0 OcOU 1 0 Srf(lffl"3~4 Z t X\ it 

wtasgLrtJO. £ft»3Tyy-kDNA*»&*Mi4 

Ztltz* V 3? 9 U** KPl»**tfDNABfM- 5 5 0 
te. yVADNA(fT\ 02fc:*-rS?>JTiBoS*«$i#Ut 
^Hcffll-r4» ClO^'J^^U-^HPlgBSr-^tfDN 
ABff>t5 5 0ii, ^"U 3?7\syt^VPimi\£y°74 v 
- fc L T flMW 4 C f: *«? § 4 . 

[00 1 7] HlfcMD. yLwallzi.-yXWBiZiXtzyy 
ADNA|fr>t 1 1 1~1 1 AlizMLX m®&Vm*WLXft 
f&.LtzytV3Z7l'*J-\ i PmZ&tsm/mfc 1 2 1 — 

12411 ttMLtc±X\ * V 3'* ?U*J- HP l &y° 

yj-?—t LT#^PCRifi(@L. DNAf - -y y°0)7tt— 
^i:-T4„ UlT'd To-7'i:^:4^-VADNA8li^rO 

[0018] JKTD^tCJi. yV ADNA6 0 0 £ XmalT' 



^BtU fljBit^yyADNABff^e i o£, xmwmm 

^•<±pUC18^3:£:T\ $ 4>lCT'#ix^^-7^ yyStt 

^«dh5«) eso^^izmx-th. z<nm±63o 

3D--6 4 1 Srb <, y^T y7'^-4i;. #^M=Sr4DNA 

ix^^^ * - ^ t o?i±£ mmx- ztzztiz 

Z t T'#^C0DNA S: O?g±tf0^ t> T * 4 . 
[0019] ULh«0Jif^TXina mfr<7)7U->-hmh 

■r4di:t>T'§4. $ A,tPCRt(i<^^-fior^^-7 

-6 2 5£JB^4i:. fSmiC^OjgtC^DNASrfiJfflT' 
#4. ift i ottmx-i%t>tltzm/m*cr>-Uftcr>i& 

[0020] JiLhO i 0 &#&T*t#4>*IfcDNAXtiDNA<9 

A' 7 7r-. -fe/l'O— X^ifft^Uv— . DMS0^rh'O% 

mmt> l < tii^^>fta-&«j*fflv^4 i fc 4 . 
[0021] *u **yy°<wmizmtzixiz. muz 
K-tzottz. zcr>mmmz. wtw^*i->vy'm<7) 

m^yi 3 l-Cvs'-Y ^f-yr^itl 3 0 i:^r4P<>- 
7'7^7-< f<^7X±(;^7 btS. 1S130 
{iDNA^S-^L^-rvUd. 'Jyy^7y 

yfwtkztixm. ^u^^-yyconm^z 

immwU -y 7*fBH§&il£ffl^4 i i: 4 . 
XK-y h L^ro-7'DNA$:^^^r^T'»^l 3 0± 

tfflC->4. 

[0022] (2)K*K^-y-yh> ftH« 
»:tc, ±^«taCLTfm$ix^^5j-f- yr$:ffl^ 

^xmw-th. zzx'imim^&zvmrr&x* 
Mt^&fflmmmtwm'gfe.fflmmmizsmai t xmai z 

xwauzmm^r^y'^-^m^x. t-VADNA 

cotpx-y^-Mt^tix^hsmi, xmmm&mzizz £ 

[00 23] 07(i. yy^MMZ-^t-ixX^hSmal, X 

mai!2Hgp<acod ■h^^ivit^Kx^hy^v—^ 3 > 

1f>f h tc»E 4 ii/cgp^ $r mmt 4 *ttOBWBBfC* 4 . 
Smaiai/XmaIX-tUWr$ix4^Mf-;Hb^fi7 0 1^. Xm 
aITWSlr$^4p<^yHtgP{a7 0 2£litsy/~J* DNA 7 
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WM. X y;MfcgStti&]|?Bg£3SiSiiiaI "cmft-t 

1 0*i^jf*S7 1 UztoX^Z. SmalT 
M-fkL7tSmaI?ft'^ar^^VA DNA7 1 0 Sr$ 4>t=^f-^ 

oTtl SXmalM-fcyVA DNAffi^7 2 0(ift*5fcS 
7 2 1 K&oO^-l.. 

[0024] mz. XmaUZtymZtlfcy 7 Mmmftcn 

#**^7 2 lfclttU 03{CTlftHJt?tXmaI^Se<jr 

ttsmiizmmztifzyy^mmfrnw-m^i 1 it; 

UrOr^UtfyKPlffifc^trDNAKfi-? 3 1 , 732 
tt, y'7ADNA7 0 0 4>-C\ 02^-rE?"K'M^Sr«§ 
4 it . *>o -e «opjifc&*v Yfti i> 7- ^M\L £ ftO vfcgfcft 

tCfflS-t*. iO:*y^7 7l^yhTl3&£^tfDNAgJT 
fr73 1, 7 3 2li, yt03>?7U*J-Wmm$:y°7 

4-?-t Lxw&t h z t tfx-z , tt (g-rs s (c^* 

«!« . fi?IJi.tf Cy3^>Cy5T'DNAS:S^-r^ i fc X''U 

I 0 0 2 5 ] 09fcL iCPHSiS^ISltCffl^* 2S<50|gi?? 
iB?BBT*4. *-f. y'7ADNA9 OO^fttcyy/Mt 

temmmfcy s &m\9 1 o«f«*^9 1 1 srw-r 

■C¥?t*^9 1 2 t-r*. 

[0026] -e<5ot^, t a -*<9y y;wi3BSKttii« 

ADNA9 2 0 Jitf 9 2 1 fit, 

RSrfrd i: . PCRjg!f$5 1 T W8»j&*.X f-; Hfc I/O DNA 

[00 27] J3lTfc:. *^ajo^j£^J; -^tft^. V 
•> X com^ill b ESfflffcCD y 7 ADNAOT- f-7 HCffiffi^tft 

[0 0 28] A'-f^f 7 71 OOOCIi. tfT'J US^n 
— h&frcotfy^&gMb 7"n-7DNA£ 10-^^7° 
;Ux4HlX^.y h Lfc&OSrJflVvfc. A-f y :r 1 0 

0 OiZXiit y b L-^#DNA«iV7Xfj^iec7)yyADNASr 



XmalBfrfrfL L/C if*© L EP*>_ti£<9y y/Mfc35{i 

[0029] V^XOfr^i-S^yVADNA 1 0 1 0 bES 
fflfa<7)7S ADNA 1 0 2 0$:, fix-f ilS'J* £7 f-zHt 
JS^^KSI^iDalTfSffrrsaBSl 10 0. *1~)V 

imm^^mm^x^m^hymx 200, xm 
ai^swryr^-^iiss^s^iuii 300. mm* 

— y-y himiizmLxft'^fzyyyA.yyj^-mz 

V>7><7)0r±iec7)yyADNAl 0 1 0£Cy3. ES 
JWJB^y y ADNA 1020JCy 5T«it tfc . A-f 7* 'J 
y^-fe'-v- 3 >-l 5 0 0Om. VN-.y^^^^H^^k-t 

[0030] 01 1 O±S^^"7Xc7)0f^iacoyV ADN 
Aimm^JK (Cy3) . 4«StES«IBacoyVADNA*3fe 
i£#3$J£ (Cy5) 5r^-T. >'N'-f5i-y y7°±-C'<7)7 ,, o-7' 
DNAcDiESSrHl lcOTmz^Ltz. M^*^^x*f-y 

[0031] zcDwmmzmmitL. ^yy^ttfz^ 

<r>&mi lizTjkLfcfyycoffimiyzi— 7*DNAtfo## 

1—10*. a»li£Wt=cy3<oat3t!ftKt=*«-*cy5<^ 

(cy5mxmm) ^ n ^mi,x\^. io^>-7vi^x4iii 

X^ y h LtV^5%. JSWS*»<><^BItttH:-y 
V^T. Cy5/Cy3{i4-fe -y h-r^-rt-PUT^LTV^. 
[ 0 0 3 2 ] HI 2 , 7#«DNAtOV ->T . Cy3^ 

il-S . Z.tl\,Z£ ~>XZ<7)mHi.-?VAm&yi<0'!fS ADNA 
<7)^r* { ES«3BSO y y A DNAtC Jt^T 2fe^S < ^ ^Hb ^ 

[0033] 

[ mi<vM ] «t s fc . y y A4>^y ^/Htas 

[ la l ] t U ^-y -y y'ffly'z3-7RW U * f- y 7°o^ 

[ 12 2 ] Xmal <7)f2^S?lJ W»r«5!li £ G3 . 
[H3] XmaI*fMWry7^-c0iE?iJSr^-rH. 
[04] Xmampfl<jry7^-0^^i1£$-^iao 

[us] xmammwryy'f-cv&mjimz^-tm. 

[H6] ^'-f^-y-yr^a-yio^^h^io^o 
[07] y 7 ADNAcoifT-y y;Hb $ tiX v •> S EJlJ izi± 

[08] SmaI<OBaH»dfc«JBf«iC*^-H. 

[09 ] ttm^ztk-fhuimmzm^tisv ■/ 
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c hi n > w r 'J ^ -t- is a >m^cmmmmt m 

- 7DN AOUB £ ^-f 0 . 

[HI 2] «^^Sffi-fbLT^7 7-ftL^ll. 
[W-tOlKBfl] 

1 0 0 -^VADNA. i i l-gM^WI^GL 112 
•••^f-yWLSefi. 1 1 1 — 1 1 4-XmaI(Cj:-5Tt3)|Fr$ 
il^VADNABrJt. 1 1 5— fttf3l38. 1 3 0— * 

13 1— Ify. 5 0 0-- XmaHCtJ)8Ff$^^VA D 
NA, 5 lO-'Jyia. 5 11. 5 1 2 - Xmal^pSWr 
5 5 0- ••^'J=0??U"7r^-b'PlSff£-£-tH)NA 
»r£\ 600- ->-VADNA. 6 1 0— XaalTttKLfc? 
yADNAffirn-. 6 2 0-XmalBr>V£#tfiI^$&;cfls» 6 



2 5-^^-«r7^7-, 6 3 0-f±. 640- 
jStRtgiffi, 64 1 -yy^an^- . 700 • J fJ A. 

DNA, 7 0 1- f-JWfcSBtfc , 7 0 2-^ ^-/MfcSB 

(a. 7 1 l-^fraae, 7 2 1 — tt«5fcsgL 900-y 
y^DNA. 9 1 o- ■■*TMt&&&&mffiitysj*vti^ 

9 1 1 — ff*3taSL 9 12— T»5tsS», 9 2 

im®&&m®Mty s 9 2o-ttt*s. 9 

3 1.93 2 •■■^f-;W-fklNS^tt^^MW^T^'7 0 
9—. 10 00-^^f 7 7, 1 1 0 O-ff-lVttM 
SttSmHB*Smai {ci-SM-fL 1200-^ 
^ttftMPiSiXmal {z&h fliHfc. 1 3 0 0 ■ • Xmal IfPtoT 

yr?—w&wm. hoo-pcr -w&Kfe. 15 
o o — ;vf ru^-f-fe*— v-3 y 
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